The electrocardiographic characteristics of P waves from patients having more than two episodes of transient atrial fibrillation (T-af) were examined during an episode-free period.
SUMMARY
The electrocardiographic characteristics of P waves from patients having more than two episodes of transient atrial fibrillation (T-af) were examined during an episode-free period.
The P waves of these patients recorded from the X Y Z leads of Frank's lead system on high-speed and high-gain recordings revealed longer durations than those of the normal control subjects (p<0.001), while the standard 12 lead ECG did not show any difference in width between the 2 groups. The configuration of the P loops on VCGs showed abnormal irregularities, such as bites or notches, in 16 of 28 cases of the T-af group.
The maximum magnitudes of the P loops in VCGs and those in SVECGs were greater in the T-af group than those in the normal group (p<0.05).
Body surface maps during atrial excitation showed that the duration of the anterior maximum was longer than that of the left maximum, and that the values of both maxima of the T-af group were longer than those of the normal group (p<0.01).
These findings suggest the presence of intra-atrial conduction disturbances in patients with this disease, which might contribute to the genesis of this arrhythmia.
Furthermore, these electrocardiographic characteristics of the P waves in the T-af group can be used as predictive and diagnostic signs of this arrhythmia even during an episodefree period. In the normal group, all 40 subjects demonstrated normal configuration , amplitude and duration of P waves, and normal P terminal force in V1. The mean values of all these parameters were not significantly different between the normal and the T-af group.
The high-speed (100cm/sec) and the high-gain (0.1mV/cm) recordings of the orthogonal XYZ leads of Frank's lead system, however, showed a longer duration of the P waves in the T-af group as compared to the control. The analysis of the parameters from the P maps in the normal and T-af groups. On the abscissa, the time after the onset of the P wave in lead II is plotted. The mean durations of the anterior maximum (dotted box) and of the left maximum (black box), from the normal (top) and from the T-af groups (bottom) are shown. patients demonstrating a prolongation of the P wave in lead II, others indicated either no abnormalities,5) or a normal P wave duration in lead II but prolongation of the P terminal force and total duration of the P wave in V1.9) In our study, we were able to demonstrate abnormal P wave findings, as mentioned above, using sophisticated electrocardiographic recording methods, although the conventional 12 lead ECG did not demonstrate any abnormality. Since most of our patients were lacking in gross anatomical changes of the atria, the existence of either functional disturbances or minor morphologic changes, which could not be detected by conventional diagnostic techniques, is suggested. No matter what the real basis of these abnormalities is, the present findings related to P waves in T-af patients can be obtained by noninvasive methods easily and repeatedly. Furthermore, these findings are characteristic of most of our T-af patients.
The wide P waves indicate prolongation of the entire atrial excitatory time.15) The abnormal bites and notches on the P loops represent the presence of irregular atrial excitatory sequences.13) Therefore, the above findings suggest the presence of intra-atrial conduction disturbances in this disease. The abnormalities were not confined to either the left or right atrium alone, but were seen in components of both atria equally, as judged by the findings in the P loops and the P maps. The increased maximal value of the SVECG suggests a rapid inscription of the P loops during the course of atrial excitation. This may also indicate the presence of uneven or nonhomogeneous propagation of the excitatory wave throughout the atrial systole. An increased value of the maximal spatial magnitude was also found in the T-af group. This finding may indicate an additional factor involved in this disease, since the higher value of the spatial magnitude in the SMECG represents an increase in the electromotive force of the atria.
Generally, an increase in the spatial magnitude is caused either by myocardial hypertrophy, by the Brody effect16) due to the enlargement of the intracavitary blood volume, by the approach of the heart to the thoracic wall or by intra-and inter-atrial conduction disturbances.17),18) Our cases in this study showed normal cardiac silhouettes on chest X-ray and no findings of enlarged atria on echocardiograms, although mild degrees of abnormality could not be excluded. However, it is indisputable that the increase in the spatial magnitude or SVECG or SMECG indicates hypertrophy or enlargement of the atria to some extent, which is not detectable from the chest X-ray or from the echocardiogram.
Nevertheless, after due consideration of all of these findings, we may speculate that these findings are reflections of intraatrial conduction disturbances rather than due to enlargement or hypertrophy of the atria.
The results from the body surface P maps also indicate prolonged atrial excitatory times in both atria, and conduction disturbances are supposed to be present in both atria.
The present study did not disclose the precise mechanism of the genesis of atrial fibrillation in our patients, since we examined the P waves only during episode-free periods and did not study the period of T-af onset.
We 
